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a o. 8N^ h % <£> A 1 G a NtfMl 1 3 (flgJ? 2 5 n m) 

[0 0 7 2] 

&v*-c. i£°**->^;WS#^-g&£G aNf-^*;Wf l 2^Sffi-f &£-e 

i^ii3±i:> ^jx.{^t i/A 1 %t*<D£mzmm-rz>z.t^£ ^ v- 

XWmiisi^K^^^W^S^f^L, 6 5 or-CT^-^fclTd Citi: i *) 
*-&&.mm*M2>o Hv^7 p 7XvCVDfei:j: *9 S i 0CI2 4 (flfU?2 0 
Onm) ^Mt^>o S i0CI2 4O-^xyf->^i*t^,Ci:i:iot 
ifflL^Al GaNlfitil 3 ±^m^Ni/A u ft ^O^Sr^* bT 

0 Cl<7)J;o^LTll3^^L7cH J FETlMn, 
[0 0 7 3] 

£<7)*«!H*> ^S^m^^S i OClt Lfzm&X&Zo S i OCliiS i 
Nmtitm.LT* Mx^^/h^ <> M¥£J¥< LT^A l GaNiOH'x^S 
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«p£L<W\ 7 > Otfe*0.5^ m£l± tt&o t fc„ ""7 -r -/P 

Lv> 0 $ fj^J L < (i7 - K7P- b^tS^y- MIt KU"f 
[0 0 7 4] 

^ <Dm&Mx-i±mmum$ktf)£f$mm 2 . 5 mm<o s i o ci^^^it 

Lt, SiOC (S i OCHi £l£ti2>Wi'ki>$>2>) % B C B (^W 
v ^ n 7f >0 „ FSG(f louroSi 1 icate glass:Si0F) % HSQ (hydrogen-Si lsesquioxa 
neKMSQ(methyl-Silsesquioxane)> tl^'Jv-, vM*.l*Lfb 7 Mt 

TO A 1 N^irilinci:!:,];^ 7 K7V- h^lcipx.-c, 

[0 0 7 5] 

4 O£*fcti0 

ft^fznmm t mmx$>& nxumz^m-tZo 

[0 0 7 6] 

i4 (a) -C(i, MI2 hS i NI2 U5:WL«t-Ci/^o "7 
^-;l/K^V- h§R5 0T£IUlJ;J:, S i02l2 2fi^-<7)Hiti:> ££>fl 
i£J: 1) KW >fiiJ^gi-^,, S i N§|2 1±CS i O2JH2 2*««» LtzB 

mSE# 2003-3059684 
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[0 0 7 7] 

El 4 (b) T?t±, y- hm^2 t S i N12 1 £:£$f>K«iU yj-fr V"f 
V-Y^btS i N12 1 ttf*-/*-7v7L%^£nl l ~ftZJ&-£tiX^&o L 
/;^ot, 7<-^K^V-MI55lTliS i 02§I2 2 7> ? i£Jf -etf^c£*U 

^itfriK'SP^&^-Cl;*, S iNJH2 l&J^S i 02^2 2<7)tll« 

(i. S i NH 2 1 Z&ttmZfm-f&Z tX\ fIh77-/OIt-^:i^37y 
[0 0 7 8] 

J^T\ ^WJK^&H J FET<7)^Jt^lCov>T|lI3 1-3 4*#lLt 
MW-f&o t-TS i C^<b£&^i£l 0±K. ^!l£(^T-^k:^^v(Molecul 
ar Beam Epitaxy:MBE)^S^^ J: oT^S#*^«^-^^o -r*UCj;*K ^«IJ 
7>£>JHK> T> K--/A 1 N^P)^^.A7 7 7i 1 1 ($IIp20nm) > T>K-7° 
<7)G aNft ^;iWf 1 2 (8^12^ m) , T> K-7°A 1 0.2G ao.sN-^fc** 
A 1 G aNm^»Jf 1 3 ($IJ¥2 5 nm) L*:#S*MI«it*l** (Hi 

3 1 (a) ) o 

[0 0 7 9] 

A 1 G a NmT-tt^ 1. 3±^ WLttT i /A 1 & t'cD&mZMM-fZ Z HZ 

ChUJ; J)^-A^M^^> (HI3 1 (b) ) o lv>T77XYCVDSf 
J: J), S i NI2 1 mm5 0 nm) (HI3 2 (c) ) o oo%>TS 

i N12 1 <D— U*x-v^>yV£ : £~$'Z>Z tKXoXA 1 GaNI^S 1 3 . 
OitBt^iP^^^tS (03 2 (d) ) o ^IfflPg&fcS^&.MKS^ 
MK, HtffiCVD&^HCj: i9. Si 0 2 12 2 (§U¥l5 0nm) ( 
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mS 3 (e) ) o ZtiZS i 0 2 Wk2 2 <D-UZ*. y ^ y >nfettZ> d t \z X oT 

a i g aNi^i i 3<Dmm-tz>mnu*mt2> (033 (f) ) 
*-mb<ny-Y'mm2* 3 itm-rz> (H3 4 ( g ) , (h) ) 0 z<dxiklx 

mi IZtfLJzH. J FET^no • 
[0 0 8 0] 

<fe Z> O 

[0 0 8 1] 

5 (ommn) 

[0 0 8 2] 

TB&fc^ S i NI2 Ui^i- <DW&t, Z<D&i&£ *) & K W ^fltc&tt 
i"^>. S i NI2 l_hfcS i 0 2 §I2 2 *GfM LfcS-Of|i££3&*5«$*LTV> 

^Ct^-ei^o h^5T<^^m^iim^ s 

[0 0 8 3] 

[0 0 8 4] 

£OH J FETii, S i CKt'OMUl O^J&J&Ztl&o V-Xlttel&£ 
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ri 1 lJLt3G a *;Wf 1 2 75 ? ffM$tLTV^ 0 GaNf+^M 1 2 O 

_tH(±. A 1 G a Nt^MI 1 375 ? ffM$^TV^ 0 ^©l^Mi 1 3 JiK 

-xtti isit^ Ki/-f >-«M3^ttibtLTv^ 0 v-xiti t Ki^-r >m 

^30^3^^^ hJf 1 4 £— *BI&*U mtHLtzA 1 GaNl^ftfel 1 3 

OtItiS i NJH2 1-C^*>*LT*3«K SfcU-S-OJJifcttS i O2JH2 2^ 
ifbttrv^o 7^-;vKyw-hiaJ5 0ii[T^j±c:os i NJR2 lfcitfS i 
o 2 )H2 2^isit^nrv^ 0 

[0 0 8 5] 

zonmwitm 1 oni&w- a > 9 9 vm fcatan Ltzmi&r~$> mi <Dmm 

[0 0 8 6] 
[0 0 8 7] 

&o ttz, 7 4 -)VY7°V- b^lt 3>^^Mtt-^-7^U^ 
ftncfcW Lv> 0 Steffi L<l±7-f-A'K^ , V- hWtffi*^- h 

[0 0 8 8] 

(* 7 «^|«) 
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[0 0 8 9] 

^<7)HJFET{i, S i Cftif^iMSl 0±i:M*ii5o V-Xlt 1 £<fc 
tfKW >«ffi3f±, -ett-etLG aN3>^ bJgl 4 0_tK^j£$ *LTV*&o 
jMKl OJiK 7rJg 1 l#»ft«*LTV»4 0 Z<D^yy 

ri 1 lJiUG aNft^Vi 1 2 j&^jRStLT^&o G aNft*)H 12(0 
±Kl±, A 1 G a Nlfftfei 1 3 7^J&£*tT^& 0 dom^l&® 1 3_hK 
GaN3>^H14^»), GaN3>^^Ml 4 ic^ Ltt- AffcJ&ft 

t kw >m^3 <nm<D*> imz— «b&*u iwi/ca i GaNi^t 

tzf- hm@2 75TOt«btLTV^ 0 SfH^WfiS i ONJH2 3 X*mt>tiXi* *) , 
7 J -)V Y~7°V- <OWr\Z\$Z.(DS i ONI2 3#Wtfc*L"Ci/*&o 

[0 0 9 0] 

- (OmMWlt^ 2 O^Wfl K rr y 9 9 h Jl SriitJO t tz%$LX*$>, ^ §2 <£>Hi& 
[0 0 9 1] 

[0 0 9 2] 

iO^MMOS i ON|E«> JBflrWl . 6J3Lt2. O^tS^^-t 
[0 0 9 3] 

j&*ff£Lv\, £<bfcfftL<li. 7 K7*V- h OtfelrO. 5^ mJ^±t t 

h«<D^PI07 0%J^Ti:t^c 
[0 0 9 4] 
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H8ii> ^O^i&^lJOH J FET08[f®S^^^i-o -©HJFETI^ Si 
C 1 0_htC^$tL^ o £«1 0±»3»*i|ialMMI* i e>*&^f7T« 
1 1t«j££*l-cv>&o ^^'^7 711 l±i:G aNft^M 1 2rt ? ffM£ 
tLTV/^o GaNft^;Hl2 0±CI±, A 1 G aNl^Ml 1 

ttrv^o znm^m&m 1 3±i:3>^^ hJi 1 4***0. ? 

&o V-^SS1 £ KI/'fVli30Pll03>?^>*t- «Mfr*U IffiU 
A 1 GaNt^Mi 1 3 ic*LT7-f-^K-/W- >*B5*^rU vay^ 
-14®»7& s fc «b*t£:^- hmffi2**B!:»t?>tLTV^o ^T^M{±S i 0C12 4 

10 0 9 5] 

[0 0 9 6] 

[0 0 9 7] 

&o -7-f-;v htf>S»i±, 3V^^Htt-^-7 7 7U^t 

[0 0 9 8] 
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^sot^mt^o ^mmmitz x tux, m 4 <D%mmx^tzn^z < 

[0 0 9 9] 

(n 1 0 (ommm) 

[0 10 0] 

(m 1 1 ommm) 

1 l^ff^$tLTV^ 0 i(^A'7 7 7ll IJlKG aNft^iH 2^fM^tL 
T&lK fO±HG aN^y7°Ji 1 5«$£frT^;z> 0 C^GaN^fr^ 

(Dmizyj -;v K7°u— has 5 ya^ z—mm&t btitzr-ymm 

2m^fhfiX^^ 0 GaN^yyJtl 5<7)OT{±S i NI2 1 XWfrtiX& 
*K ZblzZ<D±mi l z&S i 0 2 I2 2# ? l£tf <b*iTV*& 0 7^;VK-/V-h 
g|5 5<7)ii:T^^C(DS i N12 1 ^iO'S i 0 2 §£2 2^ISlt<b^-CV^ 0 
[0 10 1] 

^ (Dnnmit, m 1 g a n * ^ ? ?m *iiip l£ 

"5 . £S$b»fc -> a -y h fcft < * £ J: I) 3 h 
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[0 10 2] 

^H^o £<bfc«F£ L< W\ 7-f-^Kyi^-hOTfft«r0.5/im^±i:-r 
&o ttz, 7<t-)i< Y~7V- h<omii. KW yWMt*-'*-? y ftiv^ 

[01031 

(# 1 2 

Ell 2liu(7)|II«0H J FET<OHJfm#3££^i-o CICDH J FETli, Si 

1 l«j££*iTv>& 0 :^y7ril l±CGaNft^;H 2t& s 5&£$*l 
X^ho GaNft^;Hl2<0±{Cli, A 1 G aNIT-tl&i 1 3«^tL 
T&*K ^^±t:GaN^rt7 7ll 5«^tLtv^ 0 £4) G a N-*-V ? 7" 
B_hlC(±^-Al4^55 s i:^tL/iV-^m@li3J:O f KH' >««3^&*K * 

2 7&*Klt&*t-CV>£ 0 GaN^t7711 5<?)fWiS i 0NI2 3 X*WofrX 

7'f-JVK7 , l/- h^5<7)ETtC{i^^S i 0N12 3 5&Wt £>*LTV>£ 

O 

[0 10 4] 

TO«ii^±ri ! ^flli:J:*GaN*t77 , loffift^i:J:^ fl&ftfcr 
[0 10 5] 

-<7)HI^SiONllt 6JSLb2. OUkTommK&ZZb 

[0 10 6] 

miE# 200 3- 3059684 



Sfcm 2002-364405 



32/ 



m^l£ KW>m*<E>WIW0 7 0%JJlTi:t*o 
[0 10 7] 
($ 1 3 <7>HifeM) 

Ell 3 JidO^&fefllOH J FETOiffifjl^^t, ^HJFETIi, Si 

1 l3& s ^j£SfLTV»a 0 ;OMy7 7Sl UKGaNft^il 2^ffM^ 
JiTV^o GaNft^^il2^)±i:i^ A 1 GaNti^Wll 3«$ 
*L-C*3«K -eo±lCGaN^r J r>y7 9 ill 5^JfiS*lT^S 0 iOGaN^rt7 

ffi2* f IS:tt'btLrv^ 0 GaN^rf^i 1 50^WfiS i 0C12 4T«*>*l 
7^f-JVF7l/- bgI5 5>>ItT^{iC:oS i OC)|2 4^WtifhfiX^ 

[0 10 8] 

iE«' ^„ t^t>^, 7 4 v-fu- ^-/n^v- basis 

[0 10 9] 

ClO^Jfe^JtCi3V>T, 74 -)VY7'\s-Y<D^mZ, 0.3/umVX±.t'f2>Zt 
i £ tv^o £ <b t < l±7 4" -)V b b 
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[0 110] 

m 1 4 Oftifcfil) 

01 4&Z<7>mm<DHJ FETO|ffM#3t^^i- 0 4 i *#<7>«^it{i04O 

N * ^ ? T"* OfflJfcffcffi l-i •) s mtitzY- V m&tm bti&o 
[0 1 1 1] 

1 5 (ommm) 

m 1 5 itc\<Dmmm<Dn jfe T^TO#pt*^i-o ^i#<7>®i#3i{±f£ 5 <o 

[0 112] 

(0 1 6 o$mw) 

HI 6 liiO^ifOH J FETOBfM«3t*^i"o dOHM^tis H6<75H 
Jfc0|O3>'**' hJB&TJ' K-T'A IGaNhU 7 -;V K^l/- h £=J 

[0 113] 

mi6ti, ^(Dmmm<DRj FET^mmm^m-to -©hjfet^ s 

mi liPJ&l&ZtiX^&o C^7 7?il 1 ±ICG a N^-V^;VS 1 2 
SJitv»*o G aNft^^S 1 2 0>±£fi, A 1 G aN^Mi 1 3 **^Jft 
$*LTV^ 0 il&i 1 3 ±i:7 > K-7'A 1 G a Nf 1 6 ^ f) > T> 

K--/A IGaNgI 6KmLX*-&\mi&* t kbtitzV-Ammi&£V t V 
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■7A 1 GaNJBfc— *Blfc*U MttiLfzA 1 GaNl^Il 3^LT7-f 

fbtiTV^o Sf^EWfiS iN!2 1 TiSfrftT^ *K Sfcfc^OjJiiCliS i 
O2JH2 21)*&tfbtiX^2>o 7 -f-^hW- hSBS^HTFKtt^S i NI 
2 lfciCFS i O2K2 2***>). hg&5f*7> K-^A l G 

aNJS 1 6 y-f-tho 
[0 114] 

Cl<^ifeWC;j3V>T{^ hm#T> K— */OA 1 G a NJ|f"C&<2> 

[0 115] 

)V V*7V- h£K5 * K W >fl!H#gL*:*&£\ hm^jSteomiMfe*** 
3ffn$*L&— Kl/'f >mfe3<7)ia#^i3lt^>S^*4 , <7)Fp^^ ; £ / fbi-^o 

AlGaNil 6**^ft"t*fc*> U7t KW >«® 3 *>jfi#K:feJt**# 

[0 116] 

m 1 7 (D%mm) 

& o 

[0 117] 

H17tt, CK^HiS^OH J FET^fSilt^to vLGOH J FETIi, S 
i C^t'Oi^l 0±KSJ&£fr&o &K1 0±Kli#^#Jf ^&&^7t 
Ji 1 1 j&iBJSSti/CV**,, -7rJf 1 1_LKG aNft*/H 1 2a ? fM 
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$*i/CV>£ 0 G a N7-**;W* 1 2 OJtfctt, A 1 G a Nt^ftJ&JI 1 Siffi&u 
$*LTV>£ 0 COt^fM* 1 3 ±{:7 > K - 1 G a Ni 1 6 0 , T> 
K-7"A lGaNlH H*LT*-Att»tt*»fc 5>*L*: V-Xlt 1 *5 K 
W >W&3i>SsSll1rt>tlX^2>o V-Xlll £: KW *WM3(Dm<DT* K— 
7>A 1 GaNl^-«U Hm L/c A 1 GaNlfttl&l 13t:«LT7^ 

feiitv^o ^T-^MtiS i ONR2 3 X*mt>tiX & *) , y J -)VY~?\y- 
5(?)ilT(:iii©S i ONI2 3i) t $>*), 7 >f —)V Y~fV— 5 f*7 * 
A 1 G aNl 1 6 Ct-A-7 7yno 
[0 118] 

Z.V>&ttMKi3\t*Xi±* **** Ym&T> K--/OA 1 G aNmx$>2>fztt> 

L&v> 0 CtUCJ; *K h^A 1 G a Ni?-Miil^^i 

[0 119] 

uOHttWtli7> K--/A 1 GaNfl 6 Ymt LTV>& 

^mmvwmm^xtut^ kw *w&z tm=H&&m 1 3 ^owjct^ K-y 

AlGaNil 6tffr&1rZ>fzibs ^1 L-tz K W >1S3 <Di5:WK$$lf2>MW 
[0 12 0] 

^^<b<7)iiwj{i, is- 1 oozmmo**** hmzr* k~-/a i g a 

NtU 7 -r k-/ w YZ**** vmt *7 v fZttm&KW-r 

2>i><DX$>2> (EH8-H20) 0 
[0 12 1] 
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7>f-;i/K7 p V-htn>^^f i ^FlT-oifi^ lit ^^T*^ l> o - 
STL^v^ aCit), 7-f-;UK7°lx- hri*A 1 G aNI^Mi 1 3^® 

o 

[0 12 2] 

&o ^M^Jom^jituf, KW>ttii3 tmT-«#SJf 1 3 tcDffltzry K 

— 7* A IGaNil 6ri ? 4H£-t&*:a6, C 9 Lfc KW f*® 3 

mn^if m^Di-^ £ t &x § & o 

[0 12 3] 

^^O^&fcW^&^T, T> K— "7°A 1 G aNi 1 6 & XV s A 1 GaNIT- 
T> K-7*A 1 G aNi 1 6 ^-<7)T<7>A 1 GaNlT-il^i 1 3 J: «9 

[0 12 4] 

(i2 1~i2 2©IiW 
1212 6-2 7^ *Hife0!lK#£ F^y^^^to Ztihit, j£ 1<D%W. 
W&XTfn2<Df$mmfci5\t*X, ?-YmM2<DT^*—U, AlGaNt^ 

[0 12 5] 

(#2 3O£Jfc0J) 
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0 3 7*4, i^Il^JOH J FET^Ifffiil^^to CCOH J F E T(4, S 
i Cfc f<*>*« 1 0Jt^^$tL* o 3ME1 0±fc»±4y|H*»tf* 77 
ill l«M^tLTv^ 0 I^y7 7ll l±i:GaNf^r^;Vil2« 
$*i"tv*& 0 GaNft^ll20±ttt, AlGaNt^in^lS 

[0 12 6] 

*Hifeffl-et4, 7 >r -;v MttT# ? s i o 2 I2 2 -e^^ttrv^ 

, £*Uafl.tf>«ttfc:*Jtt&A l G a NltrPWInU 1 3^Wl-(4S i N12 1 5&*B 
[0 12 7] 

#ISife0lfc*5V*-t\ S i N12 1 tc^x., S i ONH^f^fC &v* 0 d-Q-f 

* c: k x o r, «!Mf4^f iJ*t£ * 0 £ t § & 0 

[0 12 8] 

(i2 4 <7>H»!I) 

HI 3 9(4, u(Olli(OH J FETO$f®fiHi£^-to ^»!lt?i4, A 1 G 
aNt^ll 3±\mj&Zti&1Mm** SIN121, Si0 2 Il2 2£ 

cttFs i Ni2 itfz<7)m^mmLtz3mm&t lx\<*z>o r-hnmm^m 

2t^<S i N12 3 t LX^&tzft, Z<Dm*V>U&3MK&^X\s*JX y * 
[0 12 9] 

[0 13 0] 
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itt ±ummm-ctty it^ttts i c^m^tzm^^xumi, 

tztf, ^Vr! T^ifcnmmM&gtiL^, G a N, A 1. G a N^coiII^M^k 
[0 13 1] 

m^hho tztz.ttG aNftt^l 1 2(7)±§|5/ittT-^<TBtc^A IGaN 

m«t*se i 3 ^^L^#^^-r^ ^ t i>mtx<hz 0 

[0 13 2] 

mzt>tz^xwtntzm^Ltz-hK ^m^^mmt^fztbKttvu^ >m 
^x<nmmzfrtz^xmif&'&mi*%<, tztx-tt^ ? < -^f^u-y^cdt 

[0133] 

mi] 

[M2] 
[HI3] 
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[El 4] 
[EI5] 
[IH6] 
[EJ7] 
[H8] 
[®9] 

imi o] 
mn] 
[mi 2] 
[mi 3] 

[Ell 4] : 

hyypx?<DM&%7Fi-mx$>2> 0 

mi 5] 

mmm^z vyy^^^^mM^-rmx^^o 

[EI16] 

mi 7] 

[Ell 8] 
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[0191 
[02 0] 
[02 1] 

G aNFETOlfjfi£^i-[!-C£>&o 
[022] 

G aNFETO^^^i"ll|-e*)^o 
[02 3] 

[02 4] 

[02 5] 

[02 6] 

$mm^%%> h^>vx*<^i£^-t0T-&& o 

[02 7] 
[02 8] 

i»Hi:#^> h9>vx^omat^^^i-^.0T^^o 

[02 9] 
[03 0] 
[03 1] 
[03 2] 
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[03 3] 
[0 3 4] 

nife^u k:<& & b ^ > >* x * <d2M£%& * mm-t & mx~$> & 0 

[0 3 5] 

S i ONO|ftiRr|6iWS:R^i-&H-e*&o 
[03 6] 

[03 7] 

[03 8] 

[03 9] 

[ff-tO^] 

1 v-xfi 

2 y- h s& 

3 kw>*s 

5 7-f-;VK7 p l/-h|5 
1 0 

1 1 /^7 7 7l 

12 G a N^^Wf 

13 A 1 G a Nl^lg 

1 4 GaNn>^^ hJl 

15 GaN^r/'/i 

16 T> K-7°A IGaNi 

2 1 SiNI 

2 2 Si0 2 I 
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2 3 




S i ONI 


2 4 




S i OCl 


3 0 




7 * h h 


3 1 




y— Y&M, 


1 0 


1 




1 0 


2 


y- vuu 


1 0 


3 


K W yW& 


1 0 


5 


7 4 —)V Kyi/— 


1 1 


0 




1 1 


1 


A7 7 7Jf 


1 1 


2 


G aNf t^;Vf 


1 1 


3 


A 1 GaNl^f 


1 2 


1 


S i NI 
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f mi] 

1 V-^1I J 22 Si02fll 

2 tf— hW 
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